The aim was to develop a nursing care protocol for the prevention and treatment of chemotherapy-induced mucositis at an outpatient clinic of a High Complexity Center in Oncology. A qualitative convergent-care research was undertaken. The construction of the protocol was driven by the criteria of Evidence-Based Practice. Data were collected from January to June 2013 in two steps. Firstly, we collected data on medical charts of customers to obtain sociodemographic and therapeutic data and nursing interventions performed for prevention, detection and treatment of mucositis. After this first step, workshops were held with the nurses to validate the available material and human resources, besides the feasible care to compose the protocol. Care was related to oral hygiene, mouth rinse, cryotherapy, laser therapy and interventions related to the nutritional scope. The implementation of this care protocol has standardized the care strategies. 
INTRODUCTION
Antineoplastic chemotherapy is a widely used treatment form of cancer in different anatomic sites. 1 These drugs cause collateral effects in different organic systems, including the gastrointestinal system. Nausea, vomiting, lack of appetite and mucositis are the most common collateral effects in this system. [2] [3] [4] [5] Mucositis is defined as inflammatory lesions and/or ulcers in the oral and/or gastrointestinal tract, resulting in severe discomfort that can impair the patients' ability to eat, swallow and talk. 3 Besides these changes, it can also cause dry mouth, which in turn predisposes to secondary infections, mainly by fungi. Other possible consequences are changes in the sense of taste, leading to low fluid and food intake, dehydration and malnutrition. The pain cannot be ignored, for chewing as well as swallowing, as the inflammation process can occur all over the digestive tract, as well the increased risk of local and systemic infection. 5 The bleeding can also appear when the mucositis is more advanced. Severe cases may demand hospitalization for enteral or parenteral nutritional support, and even postponement or suspension of the antineoplastic treatment. 6 The incidence of mucositis for people with head and neck cancer undergoing radition therapy associated with chemotherapy amounts to approximately 85%, but all individuals treated present some level of oral mucositis. This is one of the main limiting factors of chemoradiation for advanced head and neck tumors. For people submitted to bone marrow transplantation, the incidence reaches 75%. Data on all tumor sites treated with high doses of antineoplastic drugs lead to high levels of mucositis (between 20 and 50%). 5 Mucositis can be classified in four levels. The first level is only characterized by the presence of erythema; the second by the appearance of white desquamatory plaques painful to touch; the third level is characterized by the appearance of epithelial crusts and fibrinous exsudate, leading to the formation of pseudomembranes and ulcerations. The fourth level is the most severe form of mucositis, and occurs when stroma is exposed in the underlying conjuntive tissue. [2] [3] [6] [7] There are ways to prevent or reduce the intensity of the mucositis. These include oral hygiene, rinsing using appropriate mouthwash, lip lubrication, appropriate nutrition, xerostomy control, cryotherapy, use of low-potency laser and suspension of substances and foods irritating to the mucosa, such as tobacco. [7] [8] Therefore, appropriate multiprofessional intervention is needed, and this group of professionals includes nurses. The support system for making nursing care planning decisions includes care protocols, which represent a strategy that needs to be elaborated according to the clients' needs and the resources available.
The protocol is a proposal to standardize procedures, which the health professionals can elaborate to guide their practice. The protocols organize and speed up the health services, establishing flows. The lack of standardization of the actions causes weakness, which may lead to great variation in the ways the actions are executed.
Nevertheless, implementing the protocols in care practice represents a challenge. Studies recommend dynamic protocols, put in practice in cooperation with the health professionals with a view to motivating all stakeholders, permitting the continuing assessment of care delivery and the creation of effective therapeutic objectives. [9] [10] Elaborating and implementing a protocol can reduce the institution's costs, mitigate the team's stress during the client's treatment period and contributing to a better quality of care.
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In that context, to develop effective interactions for the prevention and treatment of mucositis induced by antineoplastic treatment, the following question emerged: what care is relevant to be included in a care protocol for clients who will receive antineoplastic chemotherapy treatment, with potential to cause mucositis, at a high-complexity oncology center?
To answer this question, the following objective was outlined: elaborate a nursing care protocol to prevent and treat the chemotherapy-induced mucositis at an outpatient clinic of a High-Complexity Oncology Center.
METHOD
A qualitative convergent-care research (CCR) was undertaken, a method acknowledged as the explicit acknowledgement of practice with emphasis on intersubjectivity and dialogue in the research process as a practice of reality. The CCR is based on a practical situation and, hence, goes directly along with the researcher's proposal.
To enhance the research process, the CCR establishes four phases: conception, instrumentation, screening and interpretation. The conception phase includes the definition of the topic, formulation of the research problem, literature review and definition of the theoretical framework. In the instrumentation phase, the place, participants, data collection form and registration of the research data. The screening establishes the strategies and instruments to be used to acquire the information for the study. The analysis phase establishes the interpretation of what was collected. 10, 12 In the case of this study, the conception phase emerged after a meeting with the coordinator of the chemotherapy outpatient clinic, where the importance of standardizing some nursing interventions was highlighted in view of problems the clients experienced. One of these problems identified was related to preventive care and treatment for mucositis. From that point onwards, an agreement was reached with the nurses to jointly elaborate a care protocol for the prevention and treatment of chemotherapy-induced mucositis.
Thus, the study context was an outpatient clinic of a High-Complexity Oncology Center (Cacon), located in the state of Ceará, which attended about 2,000 patients per month. The health team consisted of eight physicians, one nutritionist, one pharmacist and one dentist (the latter at a referral hospital), two nursing technicians and six nurses, two of whom were nursing residents, that is, they were taking a lato sensu specialization program. It is highlighted that the above institution had no care protocols at the oncology outpatient clinic.
The choice of the participants complied with the following inclusion criterion: being a nurse working at the study sector during the research period. The exclusion criteria included nurses on vacation, on medical leave for health treatment, on maternity leave or on leave of absence for professional training. After complying with these criteria, six nurses were obtained, five of whom were assistant nurses and one was the nursing service coordinator.
The data were collected between January and June 2013. During the screening phase, data were collected on the clients undergoing antineoplastic treatment at the clinic by consulting their histories. Therefore, two tools were constructed, the first to find out about the material and human resources (mouthwash, availability of laser therapy with dentist, assessment of nutritional risk with forwarding to nutritionist, among others), and the nursing interventions for the sake of prevention, detection and treatment of the mucositis. The goal of the second tool was to discover the clients' profile through a script for data collection from the histories regarding the clients' sociodemographic and therapeutic data.
Three nurse experts assessed the topics of these two tools for relevance, clarity and applicability. These professionals should be knowledgeable on the theme, with profiles that complied with the following criteria: be a nurse, with activities proven in a Lattes curriculum (database of Brazilian Council for Scientific and Technological Development) in oncology, with at least ten years of experience, that is: the first expert was a coordinator of a graduate program in oncology located in the city of São Paulo, with 21 years of experience in oncology; the second expert was a nurse coordinator of a chemotherapy outpatient clinic located in the city of São Paulo, with 14 years of experience; and the third was a professor from a federal university with a Ph.D. degree and 17 years of experience in oncology. The experts were also asked to suggest items and any changes they found pertinent.
In total, 105 histories were studied from patients who received antineoplastic drugs between January and June 2013, selected through simple random sampling. Thirty-four of them received chemotherapy with potential to cause mucositis. It should be highlighted that the large majority of the clients to whom antineoplastic drugs were prescribed would receive them at the inpatient service.
Next, two workshops were held at a private room in the study context, involving the nurses and the responsible researcher, with a view to validating the material and human resources available and the care feasible for inclusion in the mucositis prevention and treatment protocol, in order to include interventions that considered the cost, easy implementation, availability of material and compliance with these measures. The workshops were held according to the participants' preference and availability.
The first workshop was aimed at collecting information from each nurse about what nursing care was provided for the prevention and treatment of mucositis, also discussing the intervention options for inclusion in the nursing care protocol, based on the data surveyed in the histories and the individual experience gained during work. Twenty-three care actions emerged for the prevention and treatment of chemotherapy-induced mucositis, which were analyzed in view of the Evidence-Based Practice (EBP) criteria, corresponding to the initial phase of the theorization.
In EBP, the evidence levels are organized according to classification systems. In this study, the classification 13 was adopted that organizes the evidence levels into: level 1 -evidence from systematic review or meta-analysis of all relevant randomized controlled clinical trials or from clinical guidelines based on randomized controlled clinical trials; level 2 -evidence deriving from at least one well-designed randomized controlled clinical trial; level 3 -evidence from well-designed randomized clinical trials without randomization; level 4 -evidence form well-designed cohort and case-control studies; level 5 -evidence from systematic review of descriptive and qualitative studies; level 6 -evidence from a single descriptive or qualitative study; level 7 -evidence from expert opinions and/or expert committee reports. 13 The second workshop was aimed at discussing the material found. After group reflection, the care actions were grouped in categories and organized according to the evidence levels, producing an algorithm to approach patients undergoing chemotherapy and the mucositis prevention and treatment protocol, considering the feasibility of these practices in the study context.
For the analysis and interpretation of the data, the framework by Morse and Field 14 was adopted, recommended by the developers of the CCR method, 12 which includes four phases: collection, synthesis, theorization and recontextualization. In the analysis phase, the collection process was undertaken, including the collection and organization of the information based on the two jointly elaborated tools and the first workshop.
The synthesis included the study of the collected information, analyzing the associations and variations. Finally, the recontextualization corresponded to the final phase of the theorization, permitting the creation of the algorithm and resulting in the protocol for the prevention and treatment of chemotherapy-induced mucositis. 
RESULTS AND DISCUSSION
Based on the first tool, the nurses and the researchers could verify that the institution had the following material resources for oral rinsing: bicarbonate water, chlorhexidine gluconate, benzydamine hydrochloride, chlorhexidine digluconate associated with sodium fluoride and nystatin. Head and neck cancer patients were forwarded for a dental appointment at another institution. In case of severe mucositis, the antineoplastic treatment was generally suspended, a nasogastric tube was installed and the client was forwarded for hospitalization. They also found that the nursing consultation had not been put in practice and that orientations to prevent mucositis were not provided, but merely when the person was already suffering from mucositis. If that was the case, patients were advised to do oral rinsing with mouthwash and lip lubrication using cacao butter.
Through the second tool, the participants could get to know the clients who received antineoplastic treatment with potential to cause mucositis. During the study period, the majority was female, with a mean age of 52.9 years, from the state capital, married, with a family income of two to four minimum wages and incomplete primary education. The most incident anatomic topographies of cancer were breast, reproductive and gastrointestinal systems and the most used antineoplastic drugs were: cyclophosphamide, doxorubicin, paclitaxel and 5-fluorouracil (5-FU). After the information collected from the participants had been presented during the first workshop, the nurses reflected on their daily life at the outpatient service, which permitted the elaboration of 23 care actions to prevent and treat the chemotherapy-induced mucositis. The choice of the actions was evidence-based and considered the feasibility of their application at the service. The following objectives of the protocol were determined: guarantee oral cavity evaluation by nurses for all clients who used antineoplastic drugs with potential to cause mucositis, using the Common Terminology Criteria for Adverse Events (CTCAE) 16 version 4, which the nurse manager from the consultation service should make available; identify the additional risk factors for mucositis, such as smoking, alcohol use, dental prostheses, oral injuries; implement pain assessment at each chemotherapy cycle, using a numerical analogue or faces scale (in case of cognitive impairment or elderly clients); 17 define the role of the professionals on the nursing care team in terms of records on mucositis and pain assessment treatment and reassessment; guide nursing team training on mucositis assessment and management regarding antineoplastic drugs and guarantee advice by the nursing team for clients and companions on mucositis prevention/ risk reduction and treatment forms.
In this protocol, nurses will assess the oral cavity and additional risk factors for the development of mucositis in clients submitted to antineoplastic drugs with potential to cause mucositis, using the CTCAE scale. The nurse should display on the notice board of the outpatient clinic a list with the drugs that can cause mucositis for advice and consultation. Even if the client does not have mucositis, the nursing assessment has to be repeated at each new chemotherapy cycle. The professional registers the presence or absence of pain and its intensity in the patient history. In case of pain, the patient's physician is contacted for pain management.
The mucositis evaluation descriptions should mention the degree of mucositis and functional changes in accordance with the CTCAE scale. Concerning the pain, besides the intensity, the duration, periodicity and factors that improve and worsen the pain should be mentioned. For clients receiving the first chemotherapy cycle, the orientations provided according to the protocol should be registered in the patient history. As from the second cycle, the orientations provided/changed and the patient's compliance should be registered in the history, together with the respective motives, as well as any refusal by the patient to follow orientations.
Thus, care actions for the prevention and treatment of mucositis induced by antineoplastic chemotherapy, grouped in categories as established by the research participants and organized with their respective evidence levels, are displayed in Table 1 . Establish a tooth brushing routine using a small and soft brush. Level III Brush tongue delicately (for prevention only, i.e. without installed mucositis).
Level III Floss whenever possible (will depend on blood count result and oral mucosa assessment).
Level III Use non-abrasive toothpaste, preferably containing baking soda and/or fluoride.
Level V Tooth brushing after meals and before going to bed.
Level III Remove dental prostheses and wash them 30 minutes after meals and at night.
Level III Assess the evolution of the injuries and advise on oral hygiene maintenance.
Level III Maintain oral hygiene, only avoiding tongue brushing (in case of installed mucositis).
Level III Suspend use of dental prostheses (if these exist) in case of oral mucosa injuries.
Level III Put a piece of gauze around the finger for oral hygiene if the patient feels pain and is unable to brush.
Level VII
Categories Care related to the prevention and treatment of antineoplastic chemotherapy-induced mucositis Evidence level
Mouthwash Rinse with 0.9% saline solution or 3% water with baking soda, 4 to 6 times per day. If the patient cannot buy mouthwash, the institution can provide it, as it is available nowadays. Level V Advise on rinsing with 2% morphine solution to treat the pain due to oral mucositis in clients, patients will receive chemoradiation for head and neck cancer.
Level III
Advise not to use antimicrobial mouthwash to prevent oral mucositis in clients who will receive high doses of chemotherapy or in people who will receive concomitant radiation therapy or chemotherapy for head and neck cancer.
Level II Cryotherapy
Forwarding for oral cryotherapy can be used to prevent oral mucositis in patients who received a high dose of melphalan, with or without full body radiation, as the conditioning for the transplantation.
Level III
Forward for 30 minutes of oral cryotherapy used to prevent oral mucositis in clients who received intravenous chemotherapy in a bolus of 5-fluorouracil.
Level II Laser therapy
Forward for laser 40 mW to prevent oral mucositis in clients who will receive bone marrow transplantation, conditioned with high doses of chemotherapy.
Level II
Nutritional interventions
Consume foods cold or at room temperature, including jelly and non-acid fruit sorbets. Level V Avoids foods that irritate the oral mucosa, such as citric juice, spicy or very salty and coarse and dry foods Level V Consume foods that are easy to chew and swallow, in the form of mashes and creams, including bananas and other soft fruits; and fruits rich in liquid, such as watermelon. Level V Cook food until soft and mild. Level V Increase fluid intake, as well as fluid content of foods, adding meat sauce, meat stock, or nonspicy sauces.
Level IV Forward the client for monitoring with nutritionist with respective evaluation records of mucositis, certifying inability to consume foods and fluids orally.
Level II
Contact physician about client's situation and require assessment for possible placement of nasoenteral probe. Level II Next, based on the literature, the care will be discussed that was listed for inclusion in the prevention and treatment protocol of antineoplastic chemotherapy-induced mucositis.
Oral hygiene
Appropriate hygiene of the antineoplastic chemotherapy patients' oral cavity is fundamental, as the results of most studies that have examined the use of oral hygiene protocols to prevent oral mucositis showed beneficial effects. These protocols included a combination of brushing, use of dental floss and mouthwash to maintain oral hygiene. 4, 6 Studies appoint that, independently of the mucositis classification, oral hygiene is fundamental to reduce the influence of the oral bacterial flora, pain symptoms and bleedings related to the antineoplastic therapy. [6] [7] [17] [18] [19] In the protocol, due to consistent recommendations in the literature and which could be established at the place of study, a tooth brushing routine was determined, using a small and soft brush (child toothbrush), making very short horizontal movements, turning the bristles at least ten times in each region, on the upper as well as lower teeth and external and internal surfaces. [20] [21] [22] Delicate brushing of the tongue should be stimulated. The non-abrasive toothpaste should preferably contain fluor.
2,4 Brushing should be done 30 minutes after meals and before lying down. Dental prostheses should be removed and washed 30 minutes after meals and at night. 5 In case of level 3 and 4 mucositis, the patient generally feels pain and is unable to brush. In those cases, the client is instructed to wrap his finger in gauze for washing with solution (3% bicarbonate water or 0.9% saline solution), four to six times per day.
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Oral rinsing
Another intervention indicated to prevent chemotherapy-induced oral mucositis that is associated with oral hygiene is oral rinsing. Some optional solutions are indicated, but none with sufficient evidence level to recommend any product. Nevertheless, some studies favorable appoint mouthwash, which do not require high technology, are easy to apply in care practice and can contribute to improve the quality of life of patients suffering from this problem.
One of the drugs used for mouthwash with antimicrobial activity is 0.12% chlorhexidine digluconate. It acts in the general disorganization of the microbial cell membrane, inhibiting its specific enzymes. Nevertheless, due the existence of collateral effects like changes in the color of the teeth, increased supragingival calculus and taste changes, its extended use has been contraindicated. 6, 24 Although 0.12% chlorhexidine digluconate is not effective to prevent oral mucositis, its antimicrobial action permits reducing the severity of the lesions, making the clients feel more comfortable and avoiding interruptions in the antineoplastic therapy. 24 It is highlighted that chlorhexidine digluconate should not be used to prevent oral mucositis in patients who will receive radiation therapy for head and neck cancer. 4 Oral rinsing using 0.12% chlorhexidine digluconate can be one option as a topical antimicrobial agents to improve the treatment of oral infections, based on the professionals' cautious judgment. Nevertheless, the use of oral rinsing with 0.9% saline solution neither irritates the mucosa nor changes the pH of the saliva, besides having an excellent cost-benefit relation. Bicarbonate creates an alkaline environment that makes it difficult for the bacteria to multiply. 4, 24 Nevertheless, like chlorhexidine digluconate, it can provoke a negative impact on the taste and an unpleasant feeling while used. 24 No scientific evidence exists to recommend the mouthwash described. It is merely suggested, being based on level III, IV and V studies. [4] [5] [6] 21 Due to the lack of considered evidence, no guideline was possible thus far regarding natural agents to prevent and treat chemotherapy-induced mucositis, such as vitamin A and E, aloe vera, chamomile, Chinese herbs, Rhodiola algida, Traumeel® S, Wobe-Mugos enzyme, among others. 4, 25 In view of incongruencies on the most appropriate mouthwash, it was decided to include the following in the protocol: oral rinsing using 0.9% saline solution or 3% bicarbonate water, four to six times per day. In case the person is in no financial conditions to buy the mouthwash, the institution will provide it.
Cryotherapy
The use of ice, cryotherapy, has been widely disseminated in oral mucositis care for cancer patients. This low-cost therapeutic choice is risk-free, highly effective and easy to apply in clinical practice, offers pain relief and can prevent the development of new lesions. [20] [21] This intervention is consistent with the 2014 clinical practice guidelines for care to clients with oral and intestinal mucositis of the Multinational Association of Supportive Care in Cancer and International Society of Oral Oncology (MASCC/ISOO). 4 Studies prove a consensus on the recommendation to use cryotherapy to prevent oral mucositis in individuals who received 5-fluorouracil. The use of cryotherapy is suggested in people who will receive high doses of melphalan to condition for bone marrow transplantation (BMT). [4] [5] 21 Laser therapy Helium-Neon 40mW laser therapy is indicated as pretreatment to reduce the severity of mucositis in patients submitted to antineoplastic chemotherapy. 22 As this type of treatment requires expensive equipment and specialized operators, however, its use is often restricted to a limited number of people. The following was agreed upon in the protocol under analysis: forward for laser therapy, through referral to a dental specialty center, only clients for BMT, i.e. conditioned with high doses of chemotherapy.
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Nutritional interventions
The pain associated with the oral mucositis and taste changes after chemotherapy and/or radiation therapy can severely compromise the food intake. 6 In case of established oral mucositis, a diet containing food that is easy to chew and swallow, fluids, low on acid, savory or spiced foods, which is better tolerated than a normal diet.
The following care actions were selected for the protocol in terms of nutritional interventions: consume cold foods or at room temperature, including jellies and non-acid fruit sorbets; avoid foods that irritate the oral mucosa; consume foods easy to chew and swallow, in the form of mashes and creams; including bananas and other soft fruits; cook the food until soft and mild; increase fluid intake and fluid content of the foods, adding meat sauce, beef stock or non-spicy sauces; forward the client for nutritional monitoring with respective records of mucositis assessment, confirming the inability to consume oral foods and fluids; and contact the physician about the client's situation and demand an evaluation for the possible placement of a nasogastric tube.
FINAL CONSIDERATIONS
The profile analysis of the patients who receive antineoplastic outpatient treatment and the institutional resources, in combination with the literature review, permitted the elaboration of the nursing care protocol for the prevention and treatment of mucositis. The goal was to standardize care for these clients for quality purposes. It is highlighted that all nursing professionals participated in the study and that the use of most of the care mentioned is evidence based.
The methodological framework used to elaborate the protocol, which involved the professionals and researchers in all of the process, can be a favorable point for its implementation, as these people served as actors in this construction.
The use of the protocol is expected to be able to contribute to the reduction and prevention of chemotherapy-induced mucosites in the study context. In their activities, the nurses have responsibilities and conducts towards oral mucositis, such as systematic action to monitor the oral cavity and mucositis symptoms, evidence-based nursing intervention planning, always appropriate to the place of their care practice and considering each patient's individual characteristics and needs.
As study limitations, the small sample size of clients submitted to chemotherapy was observed, using drugs with potential to cause mucositis, during the data collection period. Nevertheless, this limitation serves as a guide for the elaboration of future nursing protocols.
